Pharmacokinetic optimisation of the treatment of embolic disorders.
Management of thromboembolic disease involves administration of anticoagulants, thrombolytics or antiplatelet agents to lyse or prevent thrombus extension. Despite widespread use and decades of experience with some of these agents, much is unknown about the effects of dose and plasma concentration on patient response. Unfractionated heparin (UFH) improves outcome in many thromboembolic disorders when administered to a target activated partial thromboplastin time (aPTT) or plasma heparin concentration. UFH exhibits dose-dependency both with absorption from subcutaneous sites and elimination. Doses based on bodyweight or estimated blood volume attain therapeutic aPTTs faster than fixed or standard doses. Low molecular weight heparins (LMWHs) were developed to increase the anti-factor Xa:anti-factor IIa activities. Several different LMWHs are as effective as UFH in treating deep venous thrombosis. Evidence fails to support a relationship between anti-factor Xa activity and either thrombosis evolution or bleeding. No comparisons have been made between bodyweight-based and anti-factor Xa activity-based doses. The dose of orally administered warfarin is adjusted to achieve a target International Normalised Ratio (INR). Maintenance doses are estimated on the basis of the patient's INR during the first 3 days of therapy: the dose required to achieve an optimal INR decreases with age > 50 years. The thrombolytic agents are administered in standard doses to achieve rapid thrombolysis with minimal alteration in systemic haemostasis. Accelerated intravenous alteplase may result in the highest rate of coronary artery reperfusion. Nevertheless, standard doses of streptokinase, anisoylated plasminogen streptokinase complex and alteplase result in similar 1-month mortality rates. The minimal advantage seen with alteplase is offset by higher rates of stroke. Future trials will focus on administration strategies achieving rapid thrombolysis, while minimising the risk of serious bleeding. With the antiplatelet agents, unpredictability in the pharmacokinetic parameters of different products has confounded interpretation of published reports. Optimal aspirin (acetylsalicylic acid) administration would include administration of an initial dose of 160 to 325mg after an acute vascular event, followed by maintenance dosages of approximately 75 mg/day for prophylaxis or treatment. Ticlopidine does not exhibit a relationship between either plasma concentration or dose and adverse effects, while pharmacodynamic effects may be dose-, but not plasma concentration-, dependent. The correlation between the concentration of dipyridamole and some of its antiplatelet effects may be the strongest amongst all the antiplatelet agents. However, unfortunately all clinical trials used standard doses and the current consensus is that dipyridamole alone is not an effective antiplatelet agent.